Objective: To examine racial/ethnic longitudinal disparities in antimanic medication use among adults with bipolar-I disorder. Methods: Observational study using administrative data from Florida's Medicaid program, July 1997 to June 2005, for enrollees diagnosed with bipolar-I disorder (N ϭ 13,497 persons; 126,413 person-quarters). We examined the likelihood of receiving one of the following during a given quarter: (1) any antimanic agent (antipsychotic or mood stabilizer) or none, and (2) mood stabilizers, antipsychotic monotherapy, or neither. Binary and multinomial logistic regression models predicted the association between race/ ethnicity and prescription fills, adjusting for clinical and demographic characteristics. Cohort indicators for year that the enrollee met study criteria were included to account for cohort effects. Results: Averaging over all cohorts and quarters, compared with whites, blacks had lower odds of filling any antimanic and mood stabilizer prescriptions specifically (40%-49% and 47%-63%, respectively), but similar odds of filling prescriptions for antipsychotic monotherapy. After Bonferroni adjustment, compared with whites, there were no statistically significant disparities for Hispanics in filling prescriptions for any, or specific antimanic medications. Conclusions: Rates of antimanic medication use were low regardless of race/ethnicity. However, we found disparities in antimanic medication use for blacks compared with whites and these disparities persisted over time. We found no Hispanic-white disparities. Quality improvement efforts should focus on all individuals with bipolar disorder, but particular attention should be paid to understanding disparities in medication use for blacks.
R acial/ethnic disparities in mental health care persist, [1] [2] [3] [4] [5] [6] [7] partly because some groups gain greater access to new therapies. 8, 9 Discrimination and other social factors have been identified as sources of disparities. Evidence for both exists in mental health care. 10, 11 Low-income members of racial/ethnic minorities with serious mental illness may have the most difficulty in navigating the health care system.
Bipolar disorder provides an opportunity to study disparities in a vulnerable and severely ill population for whom medication options have been rapidly expanding-particularly second-generation antipsychotics. During the 1990s, these drugs were used "off label" by some patients for the treatment of bipolar disorder. In 2000, olanzapine became the first second-generation antipsychotic to receive Food and Drug Administration (FDA) approval for the acute manic phase. By 2004, the remaining second-generation antipsychotics were similarly FDA indicated. Since 2004, some have received FDA indications for other bipolar treatment phases also, such as mania prophylaxis (olanzapine in 2004, aripiprazole in 2005). Further, as a class, these medications are increasingly acceptable for treating mania according to guidelines. 12, 13 Second-generation antipsychotics have a different, and for some, better tolerated acute side effect profile than nondopamine blocking antimanic agents and do not require blood-level monitoring. The disadvantages of these medications are a higher risk of obesity and diabetes 14 and greater costs compared with older antimanic medications such as mood stabilizers (eg, lithium and valproate).
There are several important, unanswered questions about changes in bipolar disorder pharmacotherapy utilization trends. Are second-generation antipsychotics replacing older agents or instead expanding the pool of bipolar patients who take antimanic medication? Does this vary by race/ ethnicity? Are there racial/ethnic disparities in antimanic medication utilization during an earlier time period, before second-generation antipsychotics received bipolar disorder FDA indications or inclusion in guideline recommendations? Also, are there racial/ethnic differences in utilizing specific antimanic medications (ie, mood stabilizers or antipsychotics) over time?
Depp et al 15 examined changes in antimanic prescription fills in San Diego Medicaid patients with bipolar disorder from 2001 to 2004 and found antimanic medication disparities for both blacks and Hispanics, compared with whites, and some overall increase in antimanic medication fills over time. However, it is unclear how generalizable their results would be to another Medicaid population. Further, their study inclusion of enrollees with any bipolar spectrum disorder, and inclusion of treatment with novel anticonvulsants (some with either no or unclear bipolar efficacy), make interpreting their results difficult from a quality perspective.
We study the changes in bipolar medication utilization and potential disparities by examining whether antimanic medication utilization patterns for adults diagnosed with bipolar-I disorder differ, and differentially change over time, for blacks and Hispanics compared with whites in Florida's Medicaid population during 1997 through 2005. We include only enrollees diagnosed with bipolar-I disorder, since the guidelines are clear that all patients with bipolar-I should receive antimanic medications both when acutely manic and for mania prophylaxis-but are less clear on the need for mania prophylaxis for other (ie, nonbipolar-I spectrum disorders). We also include only medications with either FDA indication or guideline support for treating bipolar mania. Florida is a large, ethnically diverse state and its Medicaid program is the fourth largest. 16 We examine disparities in any antimanic medication use and specific types (ie, mood stabilizers vs. antipsychotics). Examining potential disparities for type of antimanic medication used is also important because there is no evidence that patients with bipolar disorder of different races/ethnicities respond differentially to mood stabilizers versus antipsychotics. 17 We hypothesize that racial disparities exist for both antimanic prescription use in general, and for use of specific types of antimanic medications.
METHODS

Data and Local Context
We use administrative data from the Florida Medicaid program from July 1997 to June 2005 that included enrollee claims for outpatient and inpatient visits, and prescriptions. During the study period there were no Medicaid policy restrictions such as prior authorization requirements on the antimanic medications. This study was approved by the Harvard Medical School IRB (case number M12489-108).
Bipolar Cohort Identification
Claims data have demonstrated validity in determining a bipolar cohort for assessing population-based quality of care, with predictive positive values of 95%. 18, 19 To identify a cohort of patients diagnosed with bipolar disorder, we first identified enrollees with any bipolar disorder diagnosis (ICD-9-CM 296.0, 296.1, 296.4 -296. 8, 301.11, 301.13) in the administrative claims. We then excluded enrollees with schizophrenia diagnoses occurring either before or within a year after the first observed bipolar diagnosis. Next, we required: (1) at least 2 claims with a bipolar disorder diag-nosis, or (2) if one claim, it was inpatient or represented at least 50% of all outpatient mental health claims for the enrollee. At least one claim with a bipolar diagnosis had to be from a psychiatrist. After identifying this preliminary sample of bipolar subjects, we then selected those with at least one claim for bipolar-I disorder (ICD9-CM 296.0, 296.1, 296.4 -296.7). We selected bipolar-I because: (1) other bipolar spectrum disorder diagnoses, with more subtle clinical presentations, may be less accurate in claims data, and (2) the guidelines are less clear whether persons with other bipolar spectrum disorders (ie, not bipolar I) require antimanic maintenance treatment.
Because our unit of analysis was the patient-quarter, we included only patient-quarters for which enrollees were between ages 18 and 64. Quarters after age 64 were excluded to reduce the probability of antipsychotic use for comorbid dementia symptoms (which would become increasingly prevalent after age 64). We eliminated patient-quarters for which the Medicaid program was not financially responsible for medication expenditures (eg, if an individual was enrolled in an HMO). Because Medicaid has monthly enrollment, we required enrollment for at least one month of a given quarter, thereby ensuring each study subject had the opportunity to fill a prescription in that quarter.
Outcome Measures
Our main outcome was the presence of a filled prescription for an antimanic medication, defined as either a mood stabilizer or antipsychotic. Mood stabilizers were defined as nondopamine blocking antimanic medications either recommended by national expert consensus guidelines 12, 13, 20, 21 or indicated by the FDA for mania prophylaxis before July 2005. These included lithium, valproate, carbamazepine, and lamotrigine. Among antipsychotic medications, the FDA indications and newer bipolar disorder expert guideline recommendations are primarily limited to second-generation agents. 12, 13 However, we included first-generation antipsychotics because they traditionally have had a role in bipolar disorder antimanic treatment due to their demonstrated efficacy (particularly in the acute manic phase), 21 and the most recent guidelines do not discount them as an acceptable option (albeit not first line). 13 Notably, both the literature and our preliminary data analyses indicate that increasingly patients are prescribed second-generation antipsychotics rather than first, 22, 23 so the distinction between them is less relevant over time.
Explanatory Variables
Race/ethnicity, our primary explanatory variable, was coded as white, black, Hispanic, and "other and missing." Enrollees entering the program through Supplemental Security Income (SSI) eligibility have their race/ethnicity information reported to the state Medicaid program through records from the Social Security Administration (SSA). Before 1999, SSA records only included racial categories of black, white, and other. 24, 25 Thus, Hispanic persons receiving Medicaid eligibility initially through SSI before 1999 were likely coded as "other/missing." Florida's Medicaid program has implemented procedures to improve the pre-1999 en-rollee ethnicity data using other data sources where possible. 26 To account for racial/ethnic misclassification before 1999, and other possible "cohort" effects, we included in the model an indicator variable for the year in which the enrollee first appeared in our sample. Unlike subsequent cohorts, those in FY1996 consisted of "incident and prevalent" cases of bipolar disorder, and were therefore dropped from the analysis.
We adjusted for enrollee clinical and demographic characteristics that might influence medication choices. These included: age, sex, and Medicaid eligibility category (Medicare, SSI, AFDC/pregnant women/family planning, or other ͓General Assistance, HMO or Medicaid ineligible, Medically Needy͔). We also adjusted for co-occurring conditions such as substance use disorders and medical conditions that might influence mood stabilizer or antipsychotic prescribing due to medication side effect profiles or increased risk of nonadherence. The co-occurring conditions were grouped into 3 categories of dichotomous variables; those that may: (1) discourage mood stabilizer prescribing (thyroid, renal, pancreatic, inflammatory and hepatic disorders, aplastic anemia/agranulocytosis, and pregnancy), (2) discourage antipsychotic prescribing (obesity, diabetes, hypercholesterolemia, cardiac conditions, glaucoma/cataracts, pituitary disorders, and attention deficit/hyperactivity disorder), or (3) promote mood stabilizer prescribing (seizure disorders). All co-occurring conditions were considered present after the first observed claim with the respective ICD-9 diagnosis. The exception, pregnancy, was identified through ICD-9 and pregnancy specific current procedure terminology 27 codes; if no termination/delivery code was seen, then a pregnancy was considered to end 9 months after the first observed pregnancy claim. Time trends were modeled using a linear term that represented the quarter in which the prescription was filled, with the first quarter in 1997 as the referent quarter, and a quadratic term for quarter that permitted nonlinearity over time.
Statistical Analyses
The unit of analysis was the person-quarter. We estimated 2 logistic regression models, each including the same explanatory variables and utilizing the full population of FY1997-FY2004 cohorts. In the first model, our outcome was the likelihood of filling a prescription for any antimanic medication during a quarter versus none in a quarter. In the second model, we estimated a multinomial logistic regression model where the outcome assumed one of 3 levels describing the prescription in a quarter: (1) a mood stabilizer (with or without an antipsychotic), (2) antipsychotic monotherapy (ie, without a mood stabilizer), or (3) neither (the reference category). We included several interaction terms to accommodate temporal trends in medication use: race/ethnicity by quarter, race/ethnicity by cohort, and quarter by cohort. For the binary outcome, repeated measurements on the same enrollee were accommodated by using a generalized estimating equations approach with an autoregressive correlation structure. 28 Standard errors of model estimates were then adjusted to reflect within-subject correlation. Autoregressive generalized estimating equations cannot easily be extended to outcomes with multiple unordered levels. Therefore, for our 3-category response, we permitted within-subject dependence but not serially. We adjust for multiple racial/ethnic comparisons by using a Bonferroni adjustment that considered P Ͻ 0.025 as significant in the binary model for any antimanic medication and values Ͻ0.0125 as significant in the multinomial model.
We summarized our findings in 3 different ways. First, we highlight 2 of the 8 cohorts (FY1997 and FY2000), by calculating odds ratios (OR) and interval estimates of prescription fills for the minority group relative to whites in the first and in last quarters of the cohort year. The 1997 cohort was selected because it represents patterns of care in the beginning of our observational period. This was also a period when second-generation antipsychotics were off-label for bipolar disorder. The 2000 cohort was selected as a cohort to highlight in the middle of our observational period, and also as one of the first cohorts in which Hispanic ethnicity was not misclassified by the SSA. Second, we tested for trends in disparities for all cohorts (ie, FY1997 through FY2004) by examining the statistical significance of the race/ethnicity by quarter interaction term, and computed these trends by year, rather than quarter. To provide a quantitative summary of the disparity trends, we calculated ORs of this interaction term and corresponding 95% confidence intervals. Third, we again highlighted cohorts FY1997 and FY2000 by calculating predicted probabilities of antimanic medication utilization for these cohorts. We computed these probabilities for each eligible quarter, and averaged by race/ethnicity to obtain summary estimates at each time point.
First quarter FY2001 had incomplete data due to changes in state reporting/accounting. We considered these data to be missing completely at random because administrative changes were responsible for these gaps, and eliminated them from the analyses. Additionally, 8.6% of the ethnicity data were coded by the state as "missing and other." Because our inability to disaggregate the missing from "other" makes interpreting results for this category problematic, we excluded these individuals from our analysis.
RESULTS
The total bipolar-I sample across the 8 cohort-years consisted of 13,497 adults; corresponding to 126,413 personquarters. The racial/ethnic composition varied over time (Table 1). The increased Hispanic proportion is consistent with the SSA changes in reporting, 24, 25 and the nearly 45% increase in the Florida Hispanic population between years 1996 and 2006. 29, 30 Patient characteristics differed for the 3 racial/ ethnic groups. Compared with whites and blacks, Hispanics were less likely to receive their Medicaid eligibility through categories indicating disability: SSI and dually eligible for Medicare (which may be an artifact of the SSA coding changes). Hispanics were also less likely than whites or blacks to be identified as having a co-occurring substance use disorder. Approximately three-quarters of whites and Hispanics filled an antimanic medication prescription in at least one-quarter compared with two-thirds of blacks. Whites were most likely to ever fill prescriptions for a mood stabilizer (whites 58%, blacks 43%, and Hispanics 46%). Hispanics were most likely to ever fill a prescription for an antipsychotic in absence of a mood stabilizer (Hispanics 46%, blacks and whites 37%).
Adjusting for clinical and demographic characteristics, in the 1997 and 2000 cohorts, disparities emerged in the likelihood of utilizing any antimanic medication ( Table 2) . At each contrasted time point and in both cohorts, blacks had 40% to 49% lower odds of filling an antimanic prescription compared with whites. After Bonferroni adjustment, there were no statistically significant disparities between Hispanics and whites in filling any antimanic medication in either cohort. The disparities time-trend analyses for all cohorts (ie, cohorts FY1997 through FY2004) indicated no changes over time. In summary, these disparities for blacks persisted over time and in all cohorts (OR: 0.98 ͓0.94 -1.02͔), whereas for Hispanics no disparities were found in any cohort (OR: 1.03 ͓0.98 -1.08͔.
For blacks but not Hispanics, differences were observed in filling specific antimanic prescriptions in these 2 cohorts, compared with whites (Table 3 ). In both cohorts, blacks had 50% to 63% lower odds of filling a mood stabilizer prescription (with statistical significance achieved in all but for the fourth quarter in the FY2000 cohort). No statistically significant disparities were found in the odds of Hispanics filling mood stabilizer prescriptions. For neither blacks nor Hispanics was there a statistically significant disparity in receiving antipsychotic monotherapy for both cohorts. Again, there were no changes for blacks or Hispanics in the disparities trends over time. Thus, for all cohorts (ie, cohorts FY 1997-FY2004), when specific antimanic medi-cation disparities were present at baseline they persisted, unchanged, over time. Figures 1A and B display the predicted probabilities of filling a prescription for any antimanic medication for the Figs. 2A and B) . Although not statistically significant based on the cohort contrast results in Table 3 , blacks and Hispanics were less likely to fill mood stabilizer prescriptions. In the 2000 cohort, although blacks and Hispanics had lower predicted probabilities of filling mood stabilizers compared with whites, statistically significant differences were only seen for blacks. Although race/ethnicity changes in the probability of antipsychotic monotherapy prescription fills were not statistically different over time, there does seem to be some narrow differences by cohort ( Figs. 2C and D) . In the 1997 cohort, there was a trend toward increasing antipsychotic monotherapy use among all groups, but less so for blacks. In the 2000 cohort, antipsychotic monotherapy use remained similar over time for whites and Hispanics but declined somewhat for blacks.
DISCUSSION
Although we observed shortfalls in bipolar disorder treatment quality independent of race/ethnicity (at best, no more than 60% of the person-quarters included any antimanic medication between fiscal years 1997 and 2004), we also observed racial/ethnic disparities in filling prescriptions for antimanic medications. As in prior research, compared with whites, we found disparities for blacks, and unlike most prior literature, no statistically significant disparities for Hispanics. 1, 2, 6, 9, [31] [32] [33] [34] We found no change in the trends in disparities over time, however. Prior research on changing trends in mental health treatment disparities has been mixed, with some studies indicating no change in the black-white disparities trends when they exist at baseline 2,6,31 and others showing Hispanic-white disparities worsening over time. 2, 6, 31 We found limited evidence of the substitution of antispychotics for mood stabilizers, although less so for blacks. We found statistically significant disparities for blacks but not Hispanics. Several possible explanations may account for our results. First, clinical characteristics unobservable in claims may account for our findings: blacks with bipolar disorder may be more likely to experience psychosis and have more manic episodes 33, 35 compared with whites, whereas Hispanics and whites may be similar regarding these characteristics. 33 However, this would not explain why we found blacks were less likely to use mood stabilizers but similarly likely to use antipsychotic monotherapy, compared with whites. Alternatively, there may be regional differences in access to higher quality mental health care or in training of clinicians.
Finally, it is possible that observed racial/ethnic differences reflect patient choice. 36, 37 Two-thirds to three-quarters of these patients received an antimanic agent at some point over our study period (Table 1) . When contrasted with the adjusted quarter-level results, this suggests that higher proportions of patients filled antimanic medication prescriptions at some point than remained on them-raising the possibility of racial/ethnic differences in adherence to treatment recommendations. However, while there is evidence of racial/ethnic disparities in psychotropic adherence, the literature overall suggests that when there were differences, it was Hispanics, not blacks, who were less likely to be adherent than whites. Also, that racial/ethnic differences were associated with differential barriers to quality care. 38 Thus, differential adher-FIGURE 2. A, Predicted probability of filling a prescription for a mood stabilizer (with or without an antipsychotic); fiscal year 2000 cohort. B, Predicted probability of filling a prescription for a mood stabilizer (with or without an antipsychotic); fiscal year 1997 cohort. C, Predicted probability of filling a prescription for antipsychotic monotherapy (ie, without mood stabilizer); fiscal year 2000 cohort. D, Predicted probability of filling a prescription for antipsychotic monotherapy (ie, without mood stabilizer); fiscal year 1997 cohort.
Medical Care • Volume 47, Number 12, December 2009 Medication Disparities in Bipolar-I Disorder ence among racial/ethnic groups does not preclude problems in treatment quality. Independent of race/ethnicity we observed cohort differences in any antimanic, and specific type of antimanic, prescription fill trends over time. Possibly, this is because we observed the 1997 cohort for 8 years and the 2000 cohort for only 5. Perhaps, the different trajectories represent differences related to longer periods of clinical follow-up; longer follow-up may be associated with increased antimanic medication use. Or, these cohort differences may represent secular time or cohort trends.
Our results differ from Depp et al. 15 There are several possible explanations for this, some of which may be due to differences in definitions and methods described earlier. Further, both studies broadly defined racial/ethnic minorities as "black" or "Hispanic," combining Americanborn blacks with those of Caribbean descent, and "Hispanics" of Cuban descent with Puerto Ricans and other Hispanics. Although we cannot disaggregate these subgroups in administrative data, treatment patterns differ in some cases across these subgroups. 39, 40 San Diego and Florida likely have different compositions of minority subgroups, which also could account for the observed different prescription patterns.
There are several limitations worth noting. Diagnosis and race/ethnicity were ascertained through claims data. The gold standard for diagnostic accuracy are structured clinical interviews or chart review, but claims data have demonstrated validity for identifying patients with bipolar disorder. 19 Also, while some have raised concerns about the accuracy of administrative data in conducting analyses on race and ethnicity, misclassification in administrative data does not seem to appreciably bias estimates of racial/ethnic treatment utilization for blacks, whites, and Hispanics 8,24,41 -(even when examined in the Florida Medicaid data (boothroyd R, Murrin MR. Personal Communication, 2007). Therefore administrative data are reasonable to use when measuring treatment disparities. 8 However, an additional limitation of this study (indeed all Medicaid claims studies examining disparities that predate 1999 when the SSA corrected their race/ethnicity data categories), is that before 1999, Hispanics who entered this Medicaid program through the SSA, were classified as "Other." We have accounted for this in the analysis by separating the population into cohorts, determined by the year an individual enrollee entered the bipolar cohort, and by selecting a cohort year after 1999 to highlight in the analyses. Notably, there were no differences in Hispanic-white disparity trends in any of the cohorts (as evidenced by the time trends analyses)-either before or after the year in which the SSA changed their racial/ethnic categories.
Although we found overall quality problems independent of race/ethnicity, we also found racial/ethnic disparities-particularly for blacks. From a research and policy perspective, disaggregating the contributing factors for disparities in antimanic medication utilization is an important next step in improving overall bipolar disorder treatment quality, as well eliminating disparities. Clearly, clinical and policy efforts are needed to improve overall pharmacotherapy quality for bipolar disorder. Some evidence suggests that improving overall quality can disproportionately improve care for racial/ethnic minorities. 11 Further, targeted efforts may be needed to improve pharmacotherapy for black patients in this population. (N ϭ 126,413 
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